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INTRODUCTION

The Taupo Volcanic Zone (TVZ), New Zealand, is one of the most produc-
tive areas globally of explosive silicic volcanism in the early Pleistocene
through the Holocene. The TVZ is a continuation of the Havre Trough, the
subduction-related back-arc spreading system of the Kermadec Arc, through
continental crust of the North Island of New Zealand (fig. 1). Early and middle
Pleistocene products of TVZ volcanism are generally concealed within the

GEOLOGIC SETTING

The North Island of New Zealand exposes a remarkable variety of volcanic
and sedimentary deposits formed in response to late Cenozoic subduction along
the Pacific and Australian plates (fig. 1). These products of plate convergence
were emplaced atop a substrate of mainly Mesozoic and early Cenozoic deep
marine sedimentary rocks. Since ~16 Ma, northwest-directed subduction of the
Pacific plate beneath the Australian plate, and associated slab rollback, are

WHAKAMARU GROUP

The Whakamaru Group is composed of the most voluminous (>2,500 km?)
caldera-related ignimbrite sequence from the central segment of the TVZ. It is
divided into an early group erupted at 349+2 ka (collectively designated as unit
whg) and the Te Kopia (unit tkf), Te Weta (unit twf), and Paeroa (unit paf)
ignimbrites, in ascending stratigraphic order, that erupted later at 339+2 ka (Brown
and others, 1998; Downs and others, 2014b). The Te Kopia (unit tkf), Te Weta

Both long- and short-lived lake systems commonly form in extensional arc
settings, such as the central segment of the TVZ. Lacustrine sediments >10 m
thick of the Huka Group Alluvium (unit hga) are exposed within the northern
part of the Paeroa Fault block between ignimbrites dated at 339+2 ka (units paf,
tkf, twf) and 322+7 ka (unit maf). In the southern part of the Paeroa Fault block,
lacustrine sediments were deposited alongside, and interbedded with,
ignimbrites from at least 29943 ka (unit kaf) to the youngest Mihi Breccia
ignimbrite (unit rmi) dated at 239+3 ka, yielding a >60 kyr paleolake.

CORRELATION OF MAP UNITS

[All units are arranged chronologically within their designated groups (surficial deposits, Huka Group,
Whakamaru Group and its associated Paeroa Subgroup, and Reporoa Group) and separated by solid blue lines.
Eruption ages where known, are provided to the left of unit boxes (see Description of Map Units for detailed
descriptions). A query (?) at the top and (or) bottom of a unit box indicates that the upper and (or) lower

chronologic position(s) of the unit is (are) not precisely constrained]

DESCRIPTION OF MAP UNITS

[Note that each unit is labeled on the map. Map units are divided into surficial deposits, Huka Group,
Whakamaru Group and its accompanying Paeroa Subgroup, and Reporoa Group. Units for surficial
deposits and each group (and subgroup) are listed from youngest to oldest. Unit names from Leonard and
others (2010) are used where possible, and informal names are used elsewhere. Undifferentiated middle
Pleistocene ignimbrites and air-fall tephras interbedded with paleosols and alluvium are labeled Qvo
(Quaternary volcanics). References and age-dating methods for units are given with the most up-to-date

HUKA GROUP (CONTINUED)

- Mamaku Plateau Formation (middle Pleistocene)—Caldera-related ignimbrite and coeval

air-fall tephra (~145 km?®) that accompanied collapse of Rotorua Caldera (Milner and
others, 2002, 2003). This unit is exposed as a single outcrop within the northern Te Weta
Fault block and is tens of meters thick. The ignimbrite is pink, purple, and (or) gray,
sintered to moderately welded, locally columnar jointed, and vapor-phase altered. Juvenile
pumice clasts are dacitic to rhyolitic, generally powdery due to vapor-phase alteration, and
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collapse. Accordingly, few areas are available to study the early Pleistocene to basaltic to andesitic volcanism was ongoing by at least the late Oligocene (~25 and Te Weta Fault blocks. These ignimbrites have a cumulative thickness of >600 Format“”? (]jmlt kaf) lac}ls.trme Se.dlmer_lts Of:the Huka Gl‘Ol.lp A111.1V1um.(.un1t hga). \ P 23245 CE tof Holocene (2465 ka), tga, and tpf (232+5 CE). “Ar/*’Ar ages on plagioclase: 240+11 ka (Gravley Beresford, S.W., Cole, I.W., and Weaver, S.D., 2000, Weak chemical and
Holocene proximal volcanic, magmatic, and tectonic development of the TVZ. Ma) in the Northland Arc of northernmost New Zealand (fig. 1). Northland Arc m at the greatest height of the Paeroa Fault scarp, and the base of the subgroup is Characteristics O,f the. Mihi Breccia (unlt rml), s_uc_h as stratlgraphlc.posu.lon, . . o> B P SURFICIAL DEPOSITS and others, 2007) and 248+6 ka (this map), with a weighted mean of 246+5 ka used for the mineralogical zonation in the Kaingaroa Ignimbrite, Taupo Volcanic Zone, New
An exception is the southeast margin of the TVZ where two parallel, volcanism overlapped slightly with, and was followed by, andesitic and rhyolitic not exposed. Only a few locations within the northern part of the Paeroa Fault abundant lacustrine rip-up clasts, prismatically jointed margins on juvenile clasts, Surficial Deposits < R g .ol 1 Colluvium (Holocene to middle Pleistocene)—Landslide and rockfall deposits composed of eruption age Zealand: New Zealand Journal of Geology and Geophysics, v. 43, p. 639-650,
northeast-trending fault blocks expose mainly middle Pleistocene volcanic volcanism within the Coromandel Volcanic Zone, as well as in the offshore block expose overlying ignimbrite (unit kaf) and lacustrine sediments (unit hga) ?en;tl?rzsselllrzfl:;ﬂelrenmllzclzleyrrireli?ﬁi (:r(llélagl:srég(:)1:1)ﬁ;;‘;?g:éi;g:?ﬁ%}iﬁi:ﬁaxmc . 0:4:. B ARACS tag NN sand-, gravel-, and boulder-size (to 10 m diameter) volcaniclastic sediments. This unit is Rhyolite of Kairuru (middle Pleistocene)—Post-kaf (299+3 ka) rhyolitic lava dome situated https:// doi.qrg/ 10.1080/ 00288306.200Q.95 14914.
products consisting chiefly of ignimbrites, some welded and spectacularly cliff Tasman Sea, between 18 to 2 Ma. Andesitic volcanism within the present-day of the Huka Group. . o 1acustri1;e sedimentrs) eruption throu h’a aleolake. It is apparent from the high-en- = f’ ™ abf exposed adjacent to the topographically highest parts of the Paeroa Fault block and consists along the west edge of Reporoa Caldera (Nairn and others, 1994; Beresford and others, Berryma.n, K., Villamor, P, Na1rn,' L, van Dissen, R., Begg, J., and Leg, J., 2008, Late
forming. On the southeast is the Paeroa Fault block (fig. 2) and adjacent to the TVZ (fig. 2) started at ~2 Ma, with large-volume rhyolitic eruptions proposed to The.Paeroa Subgroup ignimbrites all have similar 11tho!9gy, petrography, lthofacios (f » Crupt gh a paleok | - 1115 apparet . hg - °n \ Late Pleistocene of remobilized Paeroa Subgroup (paf, tkf, twf, 339+2 ka), waf (710+£60 ka), whg (349+2 ka) 2000; Downs and others, 2014a). The lava dome is dense, perlitic to flow banded, and Pleistocene surface rupture history of the Paeroa Fault, Taupo Rift, New Zealand:
northwest is the Te Weta Fault block. Both fault blocks are exposed for ~25 km have initiated in the 125-km-long by 60-km-wide central segment by ~1.9 Ma geochemistry, and ages. An absence of erosional unconformities and paleosols criy Tiflofacles (o sedimentary sructures) i facustrine seciments (unit 198) e e and other lithologies along the northwest and southeast margins of Reporoa Caldera. Land- crystal poor (£10%) with phenocrysts of plagioclase, quartz, rare orthopyroxene, and Fe-Ti New Zealand Journal of Geology and Geophysies, v. 51, p. 135-158,
in a northeasterly direction, parallel to the overall trend of the TVZ, and each is (Eastwood and others, 2013). within the Paeroa Subgroup indicates that there were no significant time breaks interbedded with Mihi Breceia (umt rmi) that the water column was deeper than 2 Y — 7 — lides and rockf: %1 r ng ngoing pr inferred to h: giniti ted dprin th mid(;ll oxides Under_lies units tga and tpf (232+5 CE) 4OA1"/39A1‘ a ,e on plagioclase: 24,7i2 ka https://doi.org/10.1080/00288300809509855.
3 to 10 km across. Northeast-striking normal faults with down-to-the-northwest The TVZ is subdivided into northern and southern segments that experience between eruptions. Paeroa Subgroup ignimbrites erupted from a linear vent zone to 3 m below the wave base at times. Downs and others (2014a) and Downs o0 2] th3 D D Al CuTne e © ' ) ' seonpRe ‘ Brown, S.J.A., Wilson, C.J.N,, Cole, J.W., and Wooden, J., 1998, The Whakamaru
g g p - - e - ) . : R Pleistocene soon after uplift of the Paeroa Fault block (Downs and others, 2014a) » DAy on, ) 2 J- W > d )

displacements bound both fault blocks along their northwest margins. andesitic cone-building volcanism, separated geographically by a 125-km-long by geographically coincident with the Paeroa Fault zone, based on the thickness (2016) proposec} that the dam creating the p aleola.ke was .the result O_f a lgng extant a2 —?— < _ . . . . . . » . . . .. . group ignimbrites, Taupo Volcanic Zone, New Zealand—Evidence of reverse

The topographically highest parts of the fault blocks are within their centers, 60-km-wide central segment that is noteworthy for the intensity of its caldera-related variations in the ignimbrites and the distribution and sizes of lithic clasts in (>10 kyr) rhyolite lava dome that blocked the Waikato River where it exited the Pl — L 183+9ka | dma “tpa Taupo I"umlce Alluvium (HolpceneFAlluylal c'lepom?s fO@ed dunng'erosmn and redeposition of Rhyolllte of Pukekahu (middle Plelstoc.ene)—Post—kaf (29?i3 ka) rhyolitic lava dome %n the tapping of a zoned silicic magmatic system: Journal of Volcanology and
attaining 979 m above sea level (at Paeroa) and 627 m above sea level (at Te thyolitic volcanism (fig. 2). The rifting arc of the central segment of the TVZ, is coignimbrite lag breccias (Downs and others, 2014b). central segment of the TVZ at the Ongaroto Gorge. eol ? ) unit tpf (23245 CE; Ma.tnvﬂle,gOOl). This unit is primarily exposed in th'e southern part of the middle of the Reporoa Caldera (Na¥rn and others.,.1994, Beresford and others, 2000; Downs Geothermal Research, v. 84, p. 1-37,
Weta), and they each descend in elevation to the northeast and southwest to as low regarded as the most active silicic volcanic system on Earth, having erupted SURFICIAL DEPOSITS ; % [D 23943 ka ohf map arfla alOIlllg the Wa1fkato R1V?1r' blliltlalso ZS p a.tchesl throug.houtfl(l)w-l'ymgé)arts of t{f gl;p 4 a:;i(;) ther.il,l2(ill 4a). Thte lat\fa ldomells den:te}; perlitic to Wezzlki:y ﬁll?.w b.znde%’ a(?d lc.rystal. ﬁooar https://doi.org/10.1016/S0377-0273(98)00020-1.
as 300 m above sea level. The Paeroa Fault block is a horst structure that divides caldera-related ignimbrites at an average rate of 3.8 km?/kyr since ~1.6 Ma (Wilson HUKA GROUP . ] . - . IS 5% 2 hbp 24645 ka area and reaches tens o mete.rs thick. tPre onpnant Y con51§ts 0 'amlnate to cross-bedde 50_ /(3)2 Wi p enolc ry.s slo p agtoc alie, orthop er)ilenel,l and Fe-11 oxides. Underlies unittga. Cole, J.W., Deering, C.D., Burt, R.M., Sewell, S., Shane, P.A.R., and Matthews, N.E.,
the Taupo-Reporoa Basin to the east from the Taupo Fault Belt to the west (figs. 2, and others, 2009). This central segment has erupted >10,000 km® of silicic magma Units assigned to the Huka Group are primarily exposed within the . Dge to high sFrat}graphlc pos.mons and a la.tck of apprsemable strl.lctural ?.’?'D'. . sands and gravels to fine-grained lacustrine sediments. Overlies units dma (183+9 ka), eff, ‘Ar Ar age 0f1 p ag‘loc ase: 2.63i5 a (Downs and others, 2014a) - . 2014, Okataina Volcanic Centre, Taupo Volcanic Zone, New Zealand—A review
3). The Te Weta Fault block is part of the Taupo Fault Belt and appears to have during at least 25 caldera-related, and numerous smaller-volume, eruptions (Hough- southern half of the Paeroa Fault block, the southern and northwestern part of disruption, young ignimbrites (unit tpf), volcaniclastic sediments (units abf, Huka Group < R ? 24742 ka hga, ohf (2465 ka), Qvo, th3, 18 (490+3 ka). tga, tpf (23225 CE), and whg (349:2 ka) Rhyolite of Deer Hill (middle Pleistocene) —Post-kaf (299+3 ka) rhyolitic lava dome situated on of volcanism and synchronous pluton development in an active, dominantly
undergone greater erosional dissection and has fewer exposed contacts. The ton and others, 1995; Wilson and others, 2009). The modern loci of silicic volcanism the Te Weta Fault block, and in a few patches within the northern part of the most of tag), alluvial sediments (units tga, tpa), and colluvium (unit col) are e . tof | Taupo Pumice Formation (Holocene)—Caldera-related ignimbrite (~30 km’) that was associ- the south edge of Reporoa Caldera (Nairn and others, 1994; Beresford and others, 2000; silicic caldera system: Earth-Science Reviews, v. 128, p. 1-17,
Taupo-Reporoa Basin is situated along the eastern part of the map area, and its are the Okataina and Taupo Volcanic Centers (fig. 2) at the northern and southern Paeroa Fault block. Most of the volcanic products assigned to the Huka Group claSS}ﬁed as sur.ﬁ01a1 d.eposn.s. Pr.1mary unwelded ignimbrite of the Taupo o1 4, Qvo 06554 ka VG 26345 ka |, QUATERNARY ated with caldera collapse at the Taupo Volcanic Center (Wilson, 1985, 1993). This unit is Downs apd others, 2014a). The .lava dome is dense, perlitic to ﬂqw b.anded, and c'rystal’ poor https://doi.org/10.1016/j.carscirev.2013.10.008.
northernmost part underwent collapse to form the approximately 12-km-diameter ends of the central segment of the TVZ, respectively (Wilson and others, 2009; Cole use the previous naming scheme of Leonard and others (2010); a few informal Pumice Formation (unit tpf) is yvl.despread and forms a veneer over most of the AR 281+9 ka exposed throughout the map area as a thin (<1 m thick) veneer over topographically high (=5%) with phenocrysts ofplagloclgse, orthopyroxene, and Fe-Ti oxides. Underlies unit tpf Danisik, M., Shane, P., Schmitt, A.K., Hogg, A., Santos, G.M., Storm, S., Evans, N.J.,
Reporoa Caldera (fig. 3). This caldera is the source of ignimbrite sheets and a and others, 2014). unit names identify geographic locations of lava domes and ignimbrites. A landscape of thc.s map area, but it is only shown in areas where.lt has Ponded in SR 20943 ka areas within the Paeroa and Te Weta Fault blocks but is only displayed on the map in (232i§ CE). 40A.1‘/39A1‘ ages on plagioclase: 264+4 ka (Downs and o'thers, 2014a) and 295+19 Fifield, L.K., and Lindsay, J.M., 2012, Re-anchoring the late Pleistocene
coeval air-fall tephra of the Kaingaroa Formation (unit kaf) and is topographically Caldera collapse, secular rifting (Rowland and Sibson, 2001), and associated sequence of interbedded ignimbrites, air-fall tephras, and paleosols termed vall'eys and basins j[o thlc.knesses SUfﬁCIGQt to obscure unqerlylng units. The . b v low-lying areas of the Pacroa Fault zone, Waikato River, and Taupo-Reporoa Basin (includ- ka (this map), with a weighted mean of 265+4 ka used for the eruption age tephrochronology of New Zealand based on concordant radiocarbon ages and
level except for small hills made of thyolite lava domes that pierce the surface at volcano-tectonic processes (Gravley and others, 2007; Rowland and others, 2010; Onuku Breccia by Nairn (2002) and incorporated into the Maroa Group by sedimentary deposits des1gpated as sur.ﬁ01a1 are also restricted to low-lylpg o D,‘,,A-U- 3124 ka ing Reporoa Caldera), where it reaches tens of meters thick. The ignimbrite is pale gray to Kaingaroa Formation (middle Pleistocene)—Caldera-related ignimbrite and coeval air-fall combined »**U/*°Th disequilibrium and (U-Th)/He zircon ages: Earth and
Deer Hill (unit rdh), Kairuru (unit rka), and Pukekahu (unit rpu). Downs and others, 2014a,b) have interacted in such a way that basins (in other Leonard and others (2010) has been identified within the northern part of the areas. Several of the deposits are alluvial, hang been reworkfed from prior = DD 32247 ka | maf > Middle Pleistocene brown and unwelded and consists of sand- to silt-size ash with zones of concentrated juvenile tephra (~100 km?) that accompanied collapse of Reporoa Caldera (Nairn and others, 1994; Planetary Science Letters, v. 349-350, p. 240-250,

As the largest exposed fault block within the TVZ, the Paeroa Fault block and words, grabens and calderas) and fault blocks are present throughout the TVZ (fig. Paeroa Fault block. A small patch of a similar sequence has also been identified eruptive produc.:ts. The Taupp Group Alluvium (unit tga) consists of s§d1ments RN L 5] pumice and (or) lithic clasts. Juvenile pumice clasts are rhyolitic, white to pink, low density, Beresford and Cole, 2000; Beresford and others, 2000; Downs and others, 2014a). This unit https://doi.org/10.1016/j.epsl.2012.06.041.
surrounding topographically high standing areas encompass Quaternary lavas, 2). The most noticeable basins are situated between the active Taupo and Okataina within the southern part of the Paeroa Fault block. Due to poor and limited Qf rework.ed primary volcanic products.emplaced between the Oruanui Forma- AV and crystal poor (<5%) with phenocrysts of plagioclase, orthopyroxene, and Fe-Ti oxides. is exposed throughout the uplifted southern Paeroa and Te Weta Fault blocks and in two Downs, D.T., 2016, Mihi Breccia—A stack of lacustrine sediments and subaqueous
ignimbrites, and sedimentary deposits that are otherwise buried throughout much of Volcanic Centers, as the Taupo Fault Belt and Taupo-Reporoa Basin (figs. 2, 3). exposures, these stratigraphic sequences have not been investigated in detail and tion eruption at 25~4f'=0~2 k? (part of unit tag; age from Vz.mderg(?es and othe.rs, paf Carbonized vegetation, including large logs, is common throughout this unit. Lithic clasts patches in the northern Paeroa Fault block, reaching ~100 m thickness but generally only tens pyroclastic flows within the Taupo Volcanic Zone, New Zealand: Journal of
the Taupo-Reporoa Basin to the east. Previous mapping of this general area was Both of these basins are subsiding at 3 to 4 mm/yr (Manville, 2001; Villamor and are therefore assigned to a unit of undivided Quaternary volcanic (unit Qvo) 2013) up to, but not including, the Taupo Pumice Formation (unit tpf) eruption Paeroa Subgroup 339:2 ka twf mostly consist of rhyolitic lavas and ignimbrites. It is the youngest primary volcanic unit in of meters thick. It consists of a basal air-fall tephra with abundant accretionary lapilli overlain Volcanology and Geothermal Research, v. 327, p. 180-191,
undertaken in the 1950s and 1960s by Grindley (1959, 1960, 1961) and Healy and Berryman, 2001) and extending at 10 to 12 mm/yr (Wallace and others, 2004). deposits. at 232+5 CE (Hogg and others, 2012). The Hinuera Formation, encompassed by Whakamaru Group < the map area and overlies all other geologic deposits, except for unit tpa. '“C age (at by four ignimbrite sheets. Each ignimbrite sheet is distinguishable by color. The lowest https://doi.org/10.1016/j.jvolgeores.2016.08.004.
others (1964) and compiled as part of the 1:250,000-scale map by Leonard and Between these basins, rising >600 m above the surrounding landscape, is the Paeroa One of the great benefits of the preservation of Huka Group volcanic the Tagpo Group Alluvium (unit tga)., consists ofan .allu\.nal depos1.t that has - two-sigma errors) on plant matter: 232+5 CE (Hogg and others, 2012) ignimbrite sheet is yellow-brown, followed by a black-gray ignimbrite sheet, then a pink-red Downs, D.T., Rowland, J.V., Wilson, C.J.N., Rosenberg, M.D., Leonard, G.S., and
others (2010). This map displays the volcanic and sedimentary geology of ~430 km? Fault block (fig. 3). This fault block is the surface manifestation of a horst that products within the Paeroa Fault block is that it enables investigating links befen directly rew.orl.ied from Oruanui Formation lgmmbrlt.e (Manv111§, and tag Taupo Group (Holocene to late Pleistocene)—Diverse assemblage of crystal-poor to crystal-rich, ignimbrite sheet, and, finally, the highest ignimbrite sheet is tan-brown and contains clasts of Calvert, A.T., 2014a, Evolution of the intra-arc Taupo-Reporoa Basin within the
of the Paeroa Fault block and the adjacent Te Weta Fault block, within the Taupo separates the Taupo Fault Belt and Taupo-Reporoa Basin (Wilson and others, 2010). between volcanism and geomorphology. Several of the caldera-related Wilson, 2004). S.1m11a?1y, th? Taupo Pgmwe AHUVHHP (l.mlt t.pa) consists of L 34922 ka rhyolitic ignimbrites and air-fall tephras that erupted from the Taupo Volcanic Center and the prior unit kaf ignimbrite sheets. Overall, the formation ranges from unwelded to strongly Taupo Volcanic Zone of New Zealand: Geosphere, v. 10, p. 185-206,
Fault Belt to the west, and the northern Taupo-Reporoa Basin and Reporoa Caldera ignimbrites within the Paeroa Fault block fall into the time interval that Gravley reworked volcaniclastic sediments derived from the ignimbrite mapped as the paleosols interbedded with these explosive volcanic deposits (see Wilson [1993] and Wilson welded, columnar jointed, and vapor-phase altered in its middle and upper parts and has a https://doi.org/10.1130/GES00965.1.
to the east (figs. 2, 3). This map divides the faulted early and middle Pleistocene PAEROA FAULT BLOCK and others (2016) term an ignimbrite flare-up, which was a period of intense Taupo Pumice Formation (unit tpf). ' . o 490£3ka | M8 and others [2009] for full details and ages of individual volcanic products that make up this crystal-poor (5%) matrix that is vitric to devitrified. Juvenile pumice clasts are dacitic to Downs, D.T., Wilson, C.J.N., Cole, J.W., Rowland, J.V., Calvert, A.T., Leonard, G.S.,
volcanic products into three groups that are overlain and onlapped by generally The Pacroa Fault block is the largest exposed horst structure within the caldera-related volcanism that initiated with eruption of the Whakamaru Group A single, basaltic scoria and brsecma 1S part of the. SufﬁCIal deposits. This is ] unit). These deposits are either too small and (or) thin to be depicted individually at the map rhyolitic, white to orange, and crystal poor (<5%) with phenocrysts of plagioclase, quartz, and Keall, J.M., 2014b, Age and eruptive center of the Paeroa Subgroup
undisrupted late Pleistocene and Holocene surficial volcanic and sedimentary TVZ. As defined here, the Paeroa Fault block extends for ~25 km, from the (unit whg) at 349+2 ka and ended with eruption of the 24645 ka Ohakuri called the Akatarewa Basalt Fornqa‘uon (unit abf), Wthh'IS located at the §outh Reporoa Group < 710£60 ka - scale and, therefore, are shown as a single unit (after Leonard and others, 2010). This unit is orthopyroxene, and Fe-Ti oxides. Lithic clasts include basaltic andesite, andesitic, dacitic, ignimbrites (Whakamaru Group) within the Taupo Volcanic Zone of New
deposits. In order of oldest to youngest, these are the Reporoa Group, followed by Waikato River northeast to the Maungaongaonga dacite dome (unit dma), and it Formation (unit ohf). Gravley and others (2016) originally proposed that the end of the Paeroa F?P“ PloCk' This basalt has not been directly dated but is exposed along the downthrown part of the Paeroa Fault zone where topographic lows have and rhyolitic lavas; fine-grained lacustrine clasts; crystal-rich and crystal-poor rhyolitic Zealand: Geological Society of America Bulletin, v. 126, p. 1131-1144,
the Whakamaru Group and its accompanying Paeroa Subgroup, and finally the ranges from ~10 km wide in the south to ~3 km wide near its north end. This flare-up ended at ~230 ka with eruption of the Kaingaroa Formation (unit kaf), bracketed by rhyolitic air-fall tephras that were emplaced at ~45 and 30 ka 965t8ka | g 4} Early Pleistocene allowed these deposits to accumulate to thicknesses of several meters. Overlies units kaf ignimbrites; and rare plutonic clasts. Coignimbrite lithic lag breccias are present near the https://doi.org/10.1130/B30891.1.
Huka Group. Surficial deposits are any young valley-filling volcanic (units tag, tpf) fault block is bounded along its northwest margin by the Paeroa Fault zone, based on an “Ar/*Ar age from Houghton and others (1995). However, an (Leonard and others, 2010). (29943 ka), ohf (2465 ka), and paf (339+2 ka); underlies unit tpf (232+5 CE); interbedded source of this unit along the margins of Reporoa Caldera, with lithic-rich zones containing Eastwood, A.A., Gravley, D.M., Wilson, C.J.N., Chambefort, 1., Oze, C., Cole, J.W.,
or sedimentary deposits (units tga, tpa). which displays a dramatic fault scarp that exposes >600 m thickness of rhyolitic “Ar/*Ar age from Downs and others (2014a) and a new “°Ar/*Ar age presented with unit col. The most widespread and voluminous (~530 km?) product of this group is the clasts >2 m diameter that decrease in size away from the caldera. Overlies units paf (339+2 and Ireland, T.R., 2013, U-Pb dating of subsurface pyroclastic deposits

The vast majority of volcanic products mapped in the area consists of ignimbrites at its greatest height. The Paeroa Fault zone also trends southwest to here indicate that the Kaingaroa Formation (unit kaf) erupted at 299+3 ka. In caldera-related Oruanui Formation that accompanied caldera collapse in the Taupo Volcanic ka), Qvo, and twf (339+2 ka); underlies units eff, ohf (246+5 ka), rmi (281+9 and 239+3 ka), (Tahorakuri Formation) at Ngatamariki and Rotokawa geothermal fields:
middle Pleistocene rhyolitic ignimbrites and air-fall tephras (units kaf, maf, northeast on an azimuth of 040 to 050° over a distance of ~30 km. It has total, >3,000 km? of magma was erupted as at least eight caldera-related Center at 25.420.2 ka (Wilson, 2001; '“C age [at two-sigma errors] on plant matter from tag, tga, and tpf (232+5 CE); interbedded with unit hga. “Ar/**Ar ages on plagioclase: Proceedings of the 35th New Zealand Geothermal Workshop, Rotorua, New
mpf, ohf, paf, rmi, tkf, twf, waf, whg) and lava domes (units rdh, rh3, rka, rng, undergone pure normal dip-slip movement and has a calculated slip rate of 1.1 ignimbrites (units kaf, maf, mpf, ohf, paf, tkf, twf, whg, and the unexposed units 176208 Vandergoes and others, 2013) 29843 ka (Downs and others, 2014a) and 32417 ka (this map), with a weighted mean of Zealand, 8 p.
rpu, rt8). Basalts, andesites, and dacites are subordinate to rhyolites and were to 1.7 mm/yr (Berryman and others, 2008). The eastern part of the Paeroa Fault of the Chimp and Pokai Formations), of which most are exposed within the " tga' | Taupo Group Alluvium (late Pleistocene)—Extensive alluvial deposits formed by erosion and 29943 ka used for the eruption age Gravley, D.M., Deering, C.D., Leonard, G.S., and Rowland, J.V., 2016, Ignimbrite
emplaced explosively during small-volume phreatomagmatic eruptions (units block has been truncated and is now bounded by the Reporoa Caldera, which Paeroa and Te Weta Fault blocks. Many geomorphic features within the central 2252370 oG flare-ups and their drivers—A New Zealand perspective: Earth-Science Reviews,

abf, ama) or extruded effusively as lava domes (unit dma). At least one
extensive hydrothermal-eruption breccia is exposed (unit hbp), and lacustrine
and fluvial sediments (units hga, tga, tpa) indicate that paleolake systems
developed frequently.

PHYSIOGRAPHY AND ACCESS

The map area encompasses ~430 km?, consisting mainly of the two
high-standing ridges of the Paeroa and Te Weta Fault blocks that are separated
by the northward-draining valley of Mangatete Stream. The map area is limited

collapsed in response to eruption of the Kaingaroa Formation (unit kaf). Models
for Paeroa Fault block development include (1) rapid magma-driven structural
resurgence following caldera collapse (Healy, 1964), (2) gradual tectonic tilting
as a result of normal dip-slip movement along the Paeroa Fault zone (Berryman
and others, 2008), (3) primary ignimbrite fan deposition, or (4) a combination of
these processes (Downs and others, 2014a,b).

ERUPTIVE HISTORY

Volcanic deposits within the central segment of the TVZ have been

segment of the TVZ, such as the Taupo Fault Belt, Taupo-Reporoa Basin, and
Paeroa Fault block, developed during this flare-up time interval on the basis of
ignimbrite ages and basin reconstructions.

Downs and others (2014b) proposed that the geographic distribution of the
339+2 ka Paeroa Subgroup ignimbrites (units paf, tkf, twf) represents a primary
depositional fan, but also that the Paeroa Fault zone coincides with a linear vent
zone from which these ignimbrites erupted. In addition, syneruptive uplift of the
Paeroa Fault block and subsidence of the adjacent Te Weta Fault block occurred
as a result of movement of magma through and out of a shallow reservoir during

redeposition of primary volcanic products of unit tag. The most extensive of these sediments
encompassed by this unit are termed the Hinuera Formation, which are reworked from the
25.440.2 ka Oruanui Formation (part of unit tag) during the last glacial maximum (Manville
and Wilson, 2004). This unit is exposed throughout the Taupo-Reporoa Basin, particularly
near the margins of Reporoa Caldera and the northern Paeroa and Te Weta Fault blocks, with
deposits reaching tens of meters thick. The alluvium is unconsolidated, laminated to
cross-bedded, and contains sand- and gravel-sized pumice, ignimbrite, lava, and crystal
fragments. Overlies units eff, hga, kaf (299+3 ka), maf (322+7 ka), mpf (24645 ka), ohf
(24615 ka), paf (33942 ka), Qvo, rka (247+2 ka), rmi (281£9 and 23943 ka), rpu (2635 ka),
8 (49043 ka), waf (710+60 ka), and whg (34942 ka); underlies units tpa and tpf (232+5 CE)

- Andesite of Mangamingi (middle Pleistocene)—Small-volume (<1 km?) phreatomagmatic

andesitic breccia and ash, locally sourced within the southern Paeroa Fault block (Downs
and others, 2014a). This unit is exposed as five small patches, some reaching ~40 m thick.
Exposures are brown to black, unwelded, moderately consolidated, locally silicified,
diffusely to well bedded, and clast supported to fine-ash-matrix supported. Juvenile clasts
include scoria and dense lava of basaltic andesite to andesite, <15 cm diameter, and
aphyric. Sparse juvenile dacitic pumice clasts are <10 cm diameter and crystal moderate
(10-15%) with phenocrysts of plagioclase, quartz, hornblende, biotite, and Fe-Ti oxides.
Lithic clasts are sparse and include rhyolitic ignimbrites and fine-grained lacustrine
sediments. Underlies units hga, ohf (246+5 ka), rmi (281+9 and 239+3 ka), and tpf (232+5

v. 162, p. 65-82, https://doi.org/10.1016/j.carscirev.2016.09.007.

Gravley, D.M., Wilson, C.J.N., Leonard, G.S., and Cole, J.W., 2007, Double
trouble—Paired ignimbrite eruptions and collateral subsidence in the Taupo
Volcanic Zone, New Zealand: Geological Society of America Bulletin, v. 119, p.
18-30, https://doi.org/10.1130/B25924.1.

Gravley, D.M., Wilson, C.J.N., Rosenberg, M.D., and Leonard, G.S., 2006, The nature
and age of Ohakuri Formation and Ohakuri Group rocks in surface exposures and
geothermal drillhole sequences in the central Taupo Volcanic Zone, New Zealand:
New Zealand Journal of Geology and Geophysics, v. 49, p. 305-308,

on the south by the Waikato River, on the west by Lake Ohakuri, and on the cast allocated into three groups that are exposed within the Paeroa Fault block. The these eruptions (Healy, 1964). Evidence in support of this interpretation includes abf | Akatarewa Basalt Formation (late Pleistocene)—Small-volume (<0.1 km?) phreatomagmatic CE). Undated __ https://doi.org/10.1080/00288306.2006.9515169.
by the low, exposure-poor area of Reporoa Caldera. The north limit of the map oldest is the Reporoa Group (Gravley and others, 2006), which is defined as immediately younger, horizontally bedded Huka Group Alluvium lacustrine basaltic scoria and breccia, locally sourced within the southern Pa'eroa Fault block. This unit is Matahina Formation (middle Pleistocene)—Caldera-related ignimbrite and coeval air-fall Grindley, G.W., 1959, Waiotapu—Sheet N85: Wellington, New Zealand, Department
area is based on the loss of widespread exposures of middle Pleistocene volcanic lavas, ignimbrites, and Volcaniclastig and sedime’ntary d’eposits emplaced from sediments (unit hga) within the southern part of the Paeroa Fault block that are 73208 exposed as two patches ne’ar the lz/aeroa Fault zone and is <10 m thick. It is brown. unwelded tephra (~150 km?) that erupted from the Okataina Volcanichenter (Bailey and Carr, 1994; . of Scientific and Industrial Research, sgale 1:63,360.
products owing to concealment beneath late Pleistocene products from the inception of the T’VZ (~2 Ma) to emplacement of the Whakamaru Group juxtaposed with, but absent over, exposed Paeroa Subgroup units (paf, tkf, tw). and massive to well bedded and has a fine-ash matrix. Juvenile clasts élre basalt an,d include ’ Cole and others, 2014). This unit is exposed as two patches that reach tens of meter; thick" Grlndley, G.'W" 1960, TauPo—Sheet 8: Wellington, New Zealand, Department of
Okataina Volcanic Center (mainly unit eff). Settlements include the small ignimbrites. Overlying the Reporoa Group is the Whakamaru Group, which We infer that Pacroa Subgroup (units paf, tki, twf) exposed along the Pacroa vesicular scoria and dense lava that are <5 cm diametér Lithic clasts are <7 cm diameter and one in the nor‘ch’ern Paeroa Fault block and the other in the northern Te Weta Fault block. ’ . Scientific and Industrial Research, scale 1:.250’000'
villages of Reporoa and Waiotapu in the eastern and northeastern map area, consists of >2,500 km?® of crystal-rich ignimbrites and a coeval air-fall tephra Fault scarp has remained a topographic high since eruption. A similar argument include silicified rhyolitic ignimbrite and fine-grained lacustrine sediments. Overlics unit ohf The ignimbrite is tan-pink to brown, unwelded to strongly welded, columnar jointed and Grindley, G.W., 1961, Taupo—Sheet N94: Wellington, New Zealand, Department of
which is crossed by Highway 5. The remainder of the map area is sparsely (Brown and others, 1998) emplaced during two distinct eruptive episodes at has been made for the southern part of the Pacroa Fault zone and its relation to (2465 ka); underlies unit tpf (232+5 CE). Undated, but stratigraphically béacketed by locally eutaxitic and shows minor V.':lpOI'—phaSG alteration. Juvenile’ pumice clasts are . Scientific and Industrial Research, scale 1:63,360. o Lo
populated, with much of the area owned by local ranchers and used for the 349+2 and 33942 ka (Downs and others, 2014b). The youngest is the Huka the 2465 ka Ohakuri Formation (unit ohf) exposed along that part of the fault rhyolitic air-fall tephras with ages of ~45 and 30 ka ’(Leonard and others, 2010) rhyolitic, <7 cm diameter, and crystal poor to crystal moderate (<15%) with phenocrysts of Grindley, G.W., 1963, The geology, structure and exploitation of the Wairakei .
grazing of sheep and cattle. The more vegetated areas, including the topographi- Group (Grindley, 1965), which consists of lavas, ignimbrites, and volcaniclastic scarp (Downs and others, 2014a). . o J plagiocla;s_e, quartz, Orthoi)yroxene, horblende, and Fe-Ti oxi des. Lithic clasts are geothermal field, Taupo, New Zealand: New Zealand Geological Survey Bulletin,
Conservation. Despite being sparsely populated, the numerous ranches in the ; i ; ioni ; ; u u u u . . o ) o . . ) . . , G W, , 1L.C,, m, B5.F., s g s
area provide abun(i)ant mamgnalzie stch?uris and both paved and dirt roads 1(:} ;;Irf;‘fi}(l) I(l1(?160?)eiu];(she‘g(ilz(1}:2emjulze(j;ogviilzﬁoaﬁn;?elﬁ;?bo t I:fu\gzgéa during, or shortly following, eruptions that deposited the Ohakuri Formation eff Earthquake Flat Formation (late Pleistocene)}—Moderate-volume (~7 km?®) ignimbrite and gne glr;‘gl:)d (c)last? and l?tlachk zltroghyar: glggizvslz(lth.bregd lcfrustec.ltmgrr]gfl?zs 4(6iasﬂ1iy)algvo geochronology and structure of silicic volcanic rocks, Waiotapu/Paeroa Range
ilitati isi i i issi : P b area), . Y . unit ohf) and Mamaku Plateau Formation (unit mpf) during collapses of the coeval air-fall tephra erupted from the Kapenga Caldera Complex (Wilson and others, 2009). ar, - Overlies units hga and paf ( ) a); underlies units ), ’ area, New Zealand: Geothermics, v. 23, p. 473—499,
facilitating access. Visitors should obtain appropriate permission from land sediments of the Huka Falls Formation (not exposed in the map area). We assign ( ) ( P g P ” - . - tga, and tpf (23245 CE). “Ar/*Ar age on plagioclase: 322+7 ka (Leonard and others p
: : : . . . P P ] & Ohakuri and Rotorua Calderas, respectively (fig. 2). Subsidence also occurred in This unit is exposed in the northern part of the map area and reaches ~10 m thick. The ga, P : & plag ’ ’ https://doi.org/10.1016/0375-6505(94)90014-0.
owners and (or) managers prior to venturing onto private property and should lacustrine and fluvial sediments throughout the Paeroa and Te Weta Fault blocks » Tesp y (fig- 2) SIS TS : ' A ' ) 2010) p g
i i i i . . . A . the Taupo Fault Belt as a direct result of earlier eruptions associated with the ignimbrite is white and unwelded and has a crystal-rich (20-40%) matrix. Juvenile pumice Healy, J., 1964, Volcanic mechanisms in the Taupo Volcanic Zone, New Zealand: New
exercise the proper etiquette for crossing fences and gates to avoid the destruc- to the Huka Group Alluvium (unit hga) on the basis of their middle Pleistocene P p .. . . . . .
i i i iviti : . . L . Kapenga Caldera Complex (fig. 2). To the east, ages of exposed intracaldera clasts are rhyolitic, white, and crystal rich (23—35%) with phenocrysts of plagioclase, quartz, Zealand Journal of Geology and Geophysics, v. 7, p. 6-23,
tion and (or) disruption of day-to-day activities. stratigraphic positions, whereas ignimbrites on the map sheet are named using peng P g - 88 P " . : - WHAKAMARU GROUP .
Few maintained hiking trails exist. However, the lack of vegetation and the nomenclature of Leonard and others (2010) thyolite lava domes (units rdh, rka, rpu) infilling the 299+3-ka Reporoa orthopyroxene, hornblende, biotite, and Fe-Ti oxides. Overlies units dma (183+9 ka), kaf S ‘ https://doi.org/10.1080/00288306.1964.10420154.
presence of sheep and (or) cattle trails throughout, the map area make hiking to ' Caldera demonstrate that the caldera collapse structure filled rapidly (29943 ka), paf (339+2 ka), Qvo, tkf (339+2 ka), and whg (349+2 ka); underlies units tga, Whakamaru Group (middle Pleistocel'le)—CaldF:ra-related ignimbrites and coeval air-fall Healy, J., Schofield, J.C., and Thompson, B.N., 1964, Rotorua—Sheet 5: Wellington,
outcrops in areas of level topography straightforward and easy. Extensive REPOROA GROUP (mostly by ~265 ka) with little subsequent subsidence of the northern tpa, and tpf (232+5 CE). Undated, however stratigraphic arguments indicate that it is the same tephra (>2,500 km?) that accompanied formation of Whakamaru Caldera (Houghton and New Zealand, Department of Science and Industrial Research, scale 1:250:000.
faulting and the easily erodible nature of unwelded to moderately welded . . . part of the Taupo-Reporoa Basin (Downs and others, 2014a). Thus, age as the Rotoiti Formation in the northern segment of the Taupo Volcanic Zone (TVZ; others, 1995; Wilson and others, 1995, 2009). This group consists of seven ignimbrites, the Hogg, A., Lowe, D.J., Palmer, J., Boswijk, G., and Ramsey, C.B., 2012, Revised
ionimbri i Units assigned to the Reporoa Group are only sparsely exposed within the despite the calculated extension and subsidence rates for the past Wilson and others, 1995, 2009), which has a combined ?*U/*°Th and (U-Th)/He age on first four of which are assigned to unit whg (349+2 ka). The subsequent three ignimbrites are calendar date for the Taupo eruption derived by “C wiggle- matching using a
ignimbrites are reflected by the topographic roughness of both the Pacroa and Te P Fault block. Thi : ted by two rhyolite lava d it 3 p . o . . . . s
Weta Fault blocks. Changes in topography are dramatic in places (for example aerc:fs au d hoc ‘1 d S gr;)upd1s ;eprfs,en\; oY w%r yolte fava o;n S (um. S ~45 ka (Manville, 2001; Villamor and Berryman, 2001; zircon of 45.1+3.3 ka and a '*C age on plant matter of 44.8+0.3 ka (Danisik and others, 2012) assigned to the later erupted Paeroa Subgroup (units paf, tkf, twf, 339+2 ka). Most of unit New Zealand kauri '“C calibration data set: The Holocene, v. 22, p. 439449,
: 4 rmg, t -relat t t t te (unit : _ ) . ) - o . : : . £eal
the Paeroa Fault scarp), where elevation changes of ~600 m can occur in <1 km wagf) wi?[l;aillll theengichE Ir)z; f) ¢ :hgt?ailifbloaglz.aggth ()Gr?il:li dll(:}l/ ;gr?c;rgt}férz ?11319 4) Wallace and others, 2004), most present-day geomorphic th3 Rhyolite of Hill 353 (middle Pleistocene)—Rhyolitic lava dome within the southern part of the whg, as assigned here, is restricted to the east and west margins of the TVZ, and only three https://doi.org/10.1177/0959683611425551.

distance. Additionally, where present, vegetation can be dense and create a near
impenetrable barrier. Therefore, prior planning should be used to select routes to
potential outcrops before undertaking field work.

and Wood (1994) distinguished and mapped additional ignimbrites and volcani-
clastic deposits of this age within the northern Paeroa Fault block, although we
visited the same sites and assigned these volcanic deposits to different units.

features within the central segment of the TVZ appear
to have formed during the middle Pleistocene
ignimbrite flare-up, and younger deformation has
only enhanced these features.

map area. Only the eastern part of this unit is located inside the map area, whereas the
western half of the dome is west of the Waikato River. The lava dome is dense and crystal
moderate (10—15%) with phenocrysts of plagioclase, quartz, hornblende, biotite, and Fe-Ti
oxides. Underlies units tpa and tpf (232+5 CE). Undated

- Huka Group Alluvium (middle Pleistocene)—Fine- to coarse-grained sediments of lacustrine and

fluvial origin exposed throughout the map area, but most prevalent in the southern Paeroa

patches along the east part of our map area are shown. Each ignimbrite can reach >100 m
thick and crops out as cliffs and slopes of gray to brown tuff that is unwelded to strongly
welded, is jointed where strongly welded, vapor-phase-altered in its upper part, and has a
crystal-rich (<50%) matrix. Juvenile pumice clasts are rhyolitic and crystal rich (20-50%)
with phenocrysts of plagioclase, sanidine, quartz, orthopyroxene, hornblende, biotite, and
Fe-Ti oxides. Plagioclase and quartz reach ~1 cm diameter and are embayed, resorbed, or
bipyramidal. Lithic clasts include Mesozoic metasediments, andesitic and rhyolitic lavas, and

Houghton, B.F., Wilson, C.J.N., McWilliams, M.O., Lanphere, M.A., Weaver, S.D.,
Briggs, R.M., and Pringle, M.S., 1995, Chronology and dynamics of a large
silicic magmatic system—Central Taupo Volcanic Zone, New Zealand: Geology,
v. 23, p. 13-16,
https://doi.org/10.1130/0091-7613(1995)023<0013:CADOAL>2.3.CO;2.

Leonard, G.S., Begg, J.G., and Wilson, C.J.N., 2010, Geology of the Rotorua area,
geological map 5: Lower Hutt, New Zealand, Institute of Geological and Nuclear
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fine-grained sidiments that.are unconsolidated or loosely compacted but locally silicified a’nd plagioclase: 350+3 ka, 34943 ka, and 347::4 ka, with a weighted mean of 349:£2 ka accepted Manville, V., 2001, Sedimentology and history of Lake Reporoa—An ephemeral
£ - Y comp Y. as the eruption age (Downs and others, 2014b) supra-ignimbrite lake, Taupo Volcanic Zone, New Zealand: International
zeolitized. Laminations range from parallel to low-angle cross-bedded and consist of clay- to Associati f Sedi ’ tologists Special P t’>l' " 30. b, 109140
s.and-size fragmen‘;s of ash, ﬁnedpurgiceous seditzlle(r;ts, crygtgls, andlldiaton(ljs.dSome. lamina- ) PAEROA SUBGROUP hti;(s)il/z ;?I;r(; ; 5: 116321/]9(; g)lgiz 230;:351? ublications, v. 30, p. —140,
tions are pumice-clast supported and reverse graded, containing well-rounded pumice clasts o o o . . .
P <3 cm diameter. Soft-sediment-deformation structures are common and include water-escape Paeroa Formation (middle Pleistocene)—Caldera-related ignimbrite (~50 km’) erupted from the Manville, V., and Wll.SOIl, C.JN,, 2004, The 26.'5 ka Orua}nul eruption, New .
@ cusps, ball and pillow structures, detached pseudonodules, mushroom structures, and flame Paeroa linear vent zone (Downs and others, 2014b). This unit is exposed in the highest parts Zea'land—A review of the roles of volcanism and climate in the post-e}’uptlve
structures (Downs, 2016). Evidence of brittle failure, in the form of normal faults, is common of the Paeroa and Te Weta Fault blocks and reaches ~140 m thick along the Paeroa Fault sedimentary response: New Zealand Journal of Geology and Geophysics, v. 47, p.
) where sediments are more compact and (or) silicified or zeolitized. Several locations within scarp. The ignimbrite is light gray, unwelded to moderately welded, locally eutaxitic, and has . 525-547, https://doi.org/10.1080/00288306.2004.951 5,074' .
[Pbo’ § the southern Paeroa Fault block have deposits of fine to coarse, cross-bedded sand containing a.crystal-rich (20—50%) matrix. Juveni.le pumice clasts are rhyolitic, whit.e FO gray, <10 cm Mllnei’ II{) {VI" Cglel,dJ.W.,Tand W\(;Old’ C,'P "ZZOOZﬁASyI;mfmg.’ glullltlgle'bfk\);ﬂi collaltpse
) &£ Lake abundant imbricated gravels and pebbles. These sediments represent fluvial deposits that diameter, and crystal rich (30f35_%) with phepocgsts ofpl.agloclase, sanidine, quartz, ¢ 6 : orula3 4_31 46;ral,1t au.I/)/(zi N car/llu(:) 1883’/ 08245 e(e)loe;no.lglu Oe 07 Yoleanotoey:
S & 38°25's Ohakuri gradually grade into overlying and underlying lacustrine sediments everywhere they have been OI’thOPYIOX?Ile, hornblende, biotite, and Fe-Ti 0>.<1des. Pllagloqas.e and quartz are typically Mil V. D’I\I/)I. Cole. ] {V tpsa V&?L(ggc P. 20038 M ) L I_ i t; t A
S L observed. Fluvial deposits contain clasts of Mesozoic metasedimentary rocks, lavas, and 5-10 mm diameter and embayed, resorbed, or bipyramidal. Lithic clasts are as much as ~4 m rner, 2. 4%, L0%¢, J. W, and Wood, L1, > Viamaru Jenumbrite=
thyolitic ignimbrites. Overlies units ama and paf (339+2 ka); underlies units maf (322+7 ka), diameter in coignimbrite lag breccias, but most lithic clasts are a few centimeters in diameter caldera—fgrmmg 1gn1mbr1’fe erupted from a compositionally zoned magma
p tga, tpa, and tpf (232+5 CE); interbedded with units hbp, kaf (299+3 ka), ohf (2465 ka), and include fine-grained volcaniclastic sediments, andesitic and rhyolitic lavas, and chamber in Taupo Volcanic Zone, New Zealand: Journal of Volcanology and
w25 Quo, and mi (2819 and 2393 ka). Sediments that make up this unit were deposited after crystal-rich andesitic and rhyolitic ignimbrites. Overlies units tkf (339+2 ka), twf (33942 ka), e R, B o o s
‘ emplacement of the Paeroa Subgroup (paf, tkf, twf, 339+2 ka) and encompass a large time and waf (710+60 ka); underlies units col, eff, hga, kaf (299+3 ka), maf (322+7 ka), ohf _ https://dot.org/10). N .( ) o )
interval as shown by their intercalation with primary volcanic deposits with, and following, (24645 ka), Qvo, tag, tga, and tpf (23245 CE). “’Ar/*Ar age on plagioclase: 341+3 ka, a Nairn, LA., 2002, Geology of the Okataina Yolcanlc Centre, geqloglcal map 25: Lower
. emplacement of the youngest rmi (239:£3 ka) ignimbrite Weighte? glealtlhomwiz ka (us(iBg the agfz; 0,;1 paf ;;(1)‘11 ;I;f)based on stratigraphic arguments) 1;15116tt£)New Zealand, Institute of Geological and Nuclear Sciences, scale 1:50,000,
. . . .. o is accepted as the eruption age (Downs and others, .
dma | Dacite of Maungaongaonga (middle Pleistocene)—Dacitic lava dome (~1 km?) within the . Te Weta F i ddle Pleist Cald lated ionimbrit ted from the P Nairn, I.A., Wood, C.P., and Bailey, R.A., 1994, The Reporoa Caldera, Taupo Volcanic
fig. 2 northern Paeroa Fault block. Contains phenocrysts of plagioclase, orthopyroxene, and Fe-Ti ¢ W eta rormation (middle Pleistocene) —Ca era-related 1SMIMOIILE STUpLed from te Facroa Zone—Source of the Kaingaroa Ignimbrites: Bulletin of Volcanology, v. 56, p.
Jm— oxides. Overlies unit Qvo; underlies units eff, tga, and tpa. “K/“Ar age on groundmass: linear vent zone (Downs and others, 2014b). This unit is exposed within the Paeroa and Te 529-537, https://doi.ore/10.1007/BF00302833
Ny 1839 ka (Wilson and others, 1995) Weta Fault blocks, ranging from 110-240 m thick along the central part of the Paeroa Fault ’ e ' o . . s
AUSTRALIAN ’ ;i . . . Rowland, J.V., and Sibson, R.H., 2001, Extensional fault kinematics within the Taupo
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Island & PACIFIC “Ar/¥Ar age on plagioclase: 312+4 ka from a lag breccia (Downs and others, 2014a) in this . ’ . ’ ’ . . o variations in magma-assisted rifting, Taupo Volcanic Zone, New Zealand: Journal
X . L are typically 5-10 mm diameter and embayed, resorbed, or bipyramidal. Lithic clasts reach
L PLATE unit in the southeastern Paeroa Fault block, however this unit is presumed to span a large . S - ’ . . of Volcanology and Geothermal Research, v. 190, p. 89—108,
175045'E 176°15'E .. . . . ~1.5 m diameter in coignimbrite lithic lag breccias, but most are a few centimeters in . ..
time interval during the middle Pleistocene . . . - . . . e https://doi.org/10.1016/j.jvolgeores.2009.05.004.
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Figure 3. Photograph looking south-southwest along the Paeroa Fault zone with both the Paeroa Manuscript approved for publication February 28, 2020

Fault block and Te Weta Fault block visible. The greatest relief on the Paeroa Fault scarp is >600
m in the middle of the fault block. Reporoa Caldera in the northern part of the Taupo-Reporoa
Basin is present to the east (left-hand side of the photo), whereas the Taupo Fault Belt is present
to the west (right-hand side of the photo) of the Paeroa Fault zone. Approximate traces of the
Paeroa Fault zone and Ngapouri Fault zone are shown as solid lines with teeth on their
downdropped blocks. Approximate location of the Reporoa Caldera boundary is shown as a
dotted line with teeth pointing towards its collapsed portion. Photograph by Dougal Townsend of
GNS Science, 2013.

Figure 2. Colored shaded-relief map of the central part of the North Island of New Zealand. The solid red APPROXIMATE MEAN Stewart Island

line represents the approximate location of the Taupo Volcanic Zone boundary (after Wilson and others DECLINATION, 2020 CONTOUR INTERVAL 20 METERS MAP LOCATION
1995, 2009). The dashed black lines represent approximate caldera and (or) volcanic center boundaries
(after Wilson and others, 2009). The solid white line outlines the map area. Volcanic feature abbreviations:
KCC, Kapenga Caldera Complex; MaC, Mangakino Caldera; OhC, Ohakuri Caldera; OVC, Okataina Volcanic
Center; PFB, Paeroa Fault block; ReC, Reporoa Caldera; RoC, Rotorua Caldera; TFB, Taupo Fault Belt; TRB,
Taupo-Reporoa Basin; TVC, Taupo Volcanic Center; TVZ, Taupo Volcanic Zone; TWFB, Te Weta Fault block;
WhC, Whakamaru Caldera. The Coromandel Volcanic Zone, Kiwitahi Volcanics, and Hauraki Rift are
pre-Taupo Volcanic Zone surface manifestations of arc-related volcanic and tectonic processes.

The presence of dolerite and microdiorite fragments within juvenile pumices argues for a
mafic cumulate source related to the unit ohf magmatic system. Lithic clasts are locally
abundant and include basaltic andesite, andesitic, dacitic, and rhyolitic lavas; obsidian;
crystal-poor ignimbrites; and fine-grained lacustrine sediments. A clast-supported lithic-lag
breccia with clasts >1 m diameter is located along the Paeroa Fault scarp. Overlies units
ama, kaf (299+3 ka), paf (339+2 ka), tkf (339+2 ka), and twf (33942 ka); underlies units
abf, hga, maf (322+7 ka), mpf (246+£5 ka), rmi (28149 and 239+3 ka), tag, tga, tpa, and tpf
(23245 CE). Undated, however stratigraphic arguments in Gravley and others (2007) indicate
this unit has the same age as unit mpf (246+5 ka)
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